absolute age see also geochronology; isotopes 
absolute age—dates 
alluvium: Alluvial history of the Porcupine River, Alaska; role of glacial- 
lake overflow from Northwest Canada 


(Thorson, Robert M., et al) 5: 576 
biotite granite: Tin granites of Seward Peninsula, Alaska 
(Hudson, Travis, et al) 6: 768 


crystalline rocks: Pre-Cretaceous crystalline rocks of the western Chu- 
gach Mountains, Alaska; nature of the basement of the Jurassic Penin- 
sular terrane 
(Pavlis, Terry L.) 11: 1329 
feldspar group: Rb-Sr provenance dates of feldspar in glacial deposits of 
the Wisconsin Range, Transantarctic Mountains 
(Faure, G., et al) 11: 1275 
ground water: Process and rate of dedolomitization; mass transfer and 
14C dating in a regional carbonate aquifer 
(Back, William, et al) 12: 1415 
inclusions: Pre-Keweenawan anorthosite inclusions in the Keweenawan 
Beaver Bay and Duluth complexes, northeastern Minnesota 
(Morrison, D. A., et al) 2: 206 
metasedimentary rocks: Late Paleozoic high-pressure metamorphic rocks 
in northwestern Washington and southwestern British Columbia; the 
Vedder Complex 
(Armstrong, R. L., et al) 4: 451 
tonalite: Cretaceous deformation in the western foothills of the Sierra 
Nevada, California 
(Bateman, Paul C., et al) 1: 30 
volcanic rocks: Late Miocene and early Pliocene basaltic rocks and 
their implications for crustal structure, northeastern California and 
southcentral Oregon 
(McKee, Edwin H., et al) 2: 292 
zircon: Lead-isotopic compositions of diverse igneous rocks and ore 
deposits from southwestern New Mexico and their implications for 
early Proterozoic crustal evolution in the western United States 
(Stacey, John S., et al) 1: 43 


acoustical surveys see under geophysical surveys under Pacific Ocean 
Africa see also South Africa 
Africa—tectonophysics 


crust: Precambrian evolution of Afro-Arabian crust from ocean arc to 
craton; discussion 


(Church, W. R.) 5: 679 
Alaska—areal geology 
Amilia Island: Reconnaissance geology of Amlia Island, Aleutian Islands, 
Alaska 
(McLean, Hugh, et al) 8: 1020 
logy 


Jurassic: Pre-Cretaceous crystalline rocks of the western Chugach 
Mountains, Alaska; nature of the basement of the Jurassic Peninsular 
terrane 
(Pavlis, Terry L.) 11: 1329 

logy 
fluvial features: Alluvial history of the Porcupine River, Alaska; role of 
glacial-lake overflow from Northwest Canada 
(Thorson, Robert M., et al) 

Alaska—oceanography 

continental shelf: Sources and dispersal patterns of clay minerals in sur- 
face sediments from the continental-shelf areas off Alaska 
(Naidu, A. S., et al) 


Alaska—petrology 
igneous rocks: Plutonic rocks of Jurassic age in the Alaska-Aleutian 
Range Batholith; chemical variations and polarity 


5: 576 


7: 841 


(Reed, Bruce L., et al) 10: 1232 
— Tin granites of Seward Peninsula, Alaska 
(Hudson, Travis, et al) 6: 768 
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Alaska—tectonophysics 
plate tectonics: Controls of subduction geometry, location of magmatic 
arcs, and tectonics of arc and back-arc regions; discussion 
(Fisher, Michaei A.) 4: 559 
— Tectonic and geologic implications of the Zodiac Fan, Aleutian abys- 
sal plain, Northeast Pacific 
(Stevenson, Andrew J., et al) 
algal flora—biostratigraphy 
Miocene: Paleoceanographic implications of Miocene deep-sea ae 
(Keller, Gerta, et al) 
algal flora—coccoliths 
Paleogene: Reconnaissance geology of Amlia Island, Aleutian Islands, 
Alaska 
(McLean, Hugh, et al) 
algal flora—nannofossils 
Tertiary: The Walvis Ridge transect, Deep Sea Drilling Project Leg 74; 
the geologic evolution of an oceanic plateau in the South Atlantic 
Ocean 
(Moore, Theodore C., Jr., et al) 
Alps see also the individual countries 
ammonites see Mollusca 
ancient ice ages see under glacial geology 
Andes see also the individual countries 
Andes—-structural geology 
tectonics: Andean tectonics related to geometry of subducted Nazca 
Plate 
(Jordan, Teresa E., et al) 3: 341 
— Clastic dikes swarms and the structural evolution of the foreland fold 
and thrust belt of the Southern Andes 
(Winslow, A.) 
Andes._tart 
plate tectonics: “Andean tectonics related to geometry of subducted Nazca 
Plate 
(Jordan, Teresa E., et al) 
Antarctica—geomorphology 
glacial geology: Rb-Sr provenance dates of feldspar in glacial deposits of 
the Wisconsin Range, Transantarctic Mountains 
(Faure, G., et al) 
Appalachians see also the individual states and provinces 
Appalachians—geomorphology 
fluvial features: Geological controls on the topological properties of some 
trellis channel networks 
(Abrahams, Athol D., et al) 


2: 259 


8: 1020 


7: 907 


9: 1073 


3: 341 


1i: 1275 


1: 80 


Appalachians—sedimentary petrology 
sedimentary rocks: A model for carbonate to terrigenous clastic sequences 
(Walker, Kenneth R., et al) 6: 700 
— Misuse of the term “bentonite” for ash beds of Devonian age in the 
Appalachian Basin; discussion and reply 
(Huff, Warren D., et al) 
Appalachians—seismology 
crust: Adirondack-Appalachian crustal structure; the COCORP 
Northeast Traverse 
(Brown, L., et al) 


5: 681 


10: 1173 


tigraphy 
Devonian: Paleomagnetism of the Lower Devonian Traveler Felsite and 
the Acadian Orogeny in the New England Appalachians 
(Spariosu, Dann J., et al) 11: 1319 
Ordovician: A paleomagnetic study of Piedmont metamorphic rocks in 
northern Delaware 
(Brown, Peter M., et al) 
tructural geology 
tectonics: Adirondack-Appalachian crustal structure; the COCORP 
Northeast Traverse 
(Brown, L., et al) 


7: 815 


10: 1173 
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Arabian Peninsula e Caribbean region 


Arabian Peninsula see also United Arab Emirates 
Arabian Peninsul: physics 
crust: Precambrian evolution of Afro-Arabian crust from ocean arc to 

craton; discussion 
(Church, W. R.) 

Arctic Ocean—oceanography 

sedimentation: Sources and dispersal patterns of clay minerals in surface 
sediments from the continental-shelf areas off Alaska 
(Naidu, A. S., et al) 


tart, 


5: 679 


7: 841 


igneous rocks: Origin of bimodal volcanism, southern Basin and Range 
Province, west-central Arizona 
(Suneson, Neil H., et al) 
Asia see also Arabian Peninsula; iran; Pakistan 
Atlantic Coastal Plain—stratigraphy 
Cretaceous: Seismic response of major regional unconformities in Atlan- 
tic Coastal Plain sediments at Smith Point, Virginia 
(Dysart, P. S., et al) 
Atlantic Ocean—oceanography 
ocean floors: The Walvis Ridge transect, Deep Sea Drilling Project Leg 
74; the geologic evolution of an oceanic plateau in the South Atlantic 
Ocean 


8: 1005 
2: 305 


7: 907 
Atlantic Ocean physics 
sea-floor spreading: Metabasalts, axial hot springs, and the structure of 
hydrothermal systems at mid-ocean ridges 
(Mottl, Michael J.) 
Atlantic region see also the individual countries 
Australasia see also New Zealand 
Australia see also New South Wales 
automatic data processing—geomorphology 
rock glaciers: Computer simulation of rock-glacier development under 
viscous and pseudoplastic flow 
(Olyphant, Greg A.) 4: 
automatic data processing—geophysical surveys 
remote sensing: Digitally processed topographic data for regional tectonic 
evaluations 
(Schowengerdt, Robert A., et al) 
Baltic region see also the individual countries 
Barbados—-structural geology 
structural analysis: Structure of the accretionary complex of Barbados; I, 
Chalky Mount 
(Speed, R. C.) 1: 92 
basalts see under igneous rocks 
Basin and Range Pro 
igneous rocks: Origin of bimodal volcanism, southern Basin and Range 
Province, west-central Arizona 
(Suneson, Neil H., et al) 
Basin and Range Province—structural geology 
neotectonics: Implications of selected subsurface data on the structural 
form and evolution of some basins in the northern Basin and Range 
Province, Nevada and Utah 
(Anderson, R. Ernest, et al) 
batholiths see under intrusions 
Bering Sea—oceanography 
sedimentation: Sources and dispersal patterns of clay minerals in surface 
sediments from the continental-shelf areas off Alaska 
(Naidu, A. S., et al) 
y—Miocene 
global: Paleoceanographic implications of Miocene deep-sea hiatuses 
(Keller, Gerta, et al) 5: 590 


2: 161 


499 


4: 549 


8: 1005 


9: 1055 


7: 841 


y—general 
Peckover, F. Lionel: Presentation of the E. B. Burwell, Jr., Memorial 
Award to Douglas R. Piteau and F. Lionel Peckover 
(Ferguson, Harry F., et al) 
Pierce, Kenneth L.: Presentation of the Kirk Bryan Award to Kenneth L. 
Pierce 


(Crandell, Dwight R., et al) 


3: 429 


3: 427 
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Piteau, Douglas R.: Presentation of the E. B. Burwell, Jr., Memorial 
Award to Douglas R. Piteau and F. Lionel Peckover 
(Ferguson, Harry F., et al) 3: 429 
Shoemaker, Eugene M.: Presentation of the Arthur L. Day Medal to 
Eugene M. Shoemaker 
(Swann, Gordon A., et al) 3: 424 
Waters, Aaron Clement: Presentation of the Penrose Medal to Aaron 
Clement Waters 
(Thompson, George A., et al) 3: 423 
White, George W.: Presentation of the History of Geology Award to 
George W. White 
(Albritton, Claude C., Jr., et al) 


boulders see also under clastic sediments under sediments 
California. hemistry 


isotopes: Nd and Sr isotopic study of crustal and mantle inclusions from 
the Sierra Nevada and implications for batholith petrogenesis 


(Domenick, Michael A., et al) 
California—geochronology 


Cretaceous: Cretaceous deformation in the western foothills of the Sierra 
Nevada, California 
(Bateman, Paul C., et al) 1: 30 
Miocene: Late Miocene and early Pliocene basaltic rocks and their im- 
plications for crustal structure, northeastern California and south- 
central Oregon 
(McKee, Edwin H., et al) 


California—petrology 
igneous rocks: The ophiolitic North Fork terrane in the Salmon River 
region, central Klamath Mountains, California 
(Ando, Clifford J., et al) 2: 236 
lava: Structure and emplacement of a rhyolitic obsidian flow; Little Glass 
Mountain, Medicine Lake Highland, northern California 
(Fink, Jonathan H.) 
California—stratigraphy 
Mesozoic: Correlation and provenance of upper Mesozoic chert-rich con- 
glomerate of California 
(Seiders, Victor M.) 7: 875 
Paleozoic: Correlation of metamorphosed Paleozoic strata of the south- 
eastern Mojave Desert region, California and Arizona 
(Stone, Paul, et al) 10: 1135 
— Stratigraphy of upper Paleozoic volcanic rocks and regional uncon- 
formities in part of the northern Sierra terrane, California 
(Harwood, David S.) 
California—structural geology 
deformation: Flow melanges; numerical modeling and geologic con- 
straints on their origin in the Franciscan subduction complex, Cali- 
fornia; discussion and reply 
(Murphy, John M., et al) 10: 1241 
fractures: Joint formation in granitic rock of the Sierra Nevada 
(Segall, Paul, et al.) 5: 563 
structural analysis: Structural geology of the Pelona Schist and Vincent 
Thrust, San Gabriel Mountains, California 
(Jacobson, Carl E.) 6: 753 
tectonics: Structural geology of the Montgomery Mountains and the 
northern half of the Nopah and Resting Spring ranges, Nevada and 
California 
(Burchfiel, B. C., et al) 
California—tectonophysics 
plate tectonics: Post-middle Miocene accretion of Franciscan rocks, 
northwestern California; discussion and reply 
(Miller, S. G., et al) 8: 1028 
Canada see also Appalachians; Atlantic Coastal Plain; Great Lakes region; 
Newfoundland; Ontario 
carbon— isotopes 
C-13/C-12: Process and rate of dedolomitization; mass transfer and !4C 
dating in a regional carbonate aquifer 
(Back, William, et al) 
carbonate rocks see under sedimentary rocks 
Caribbean region see also the individual countries 


3: 431 


6: 713 


2: 292 


3: 362 


3: 413 


11: 1359 


12: 1415 


| 
- Arctic region see also the individual countries 
Arizona—petrology 
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Caribbean region—tectonopiysi 


plate tectonics: The evolution of Middle America and the Gulf of Mexico- 
Caribbean Sea region during Mesozoic time 
(Anderson, Thomas H., et al) 
Carpathians see also the individual countries 
Cenozoic see also under stratigraphy under Indian Ocean; Pacific Ocean 
Central America—stratigraphy 
Mesozoic: The evolution of Middle America and the Gulf of Mexico- 
Caribbean Sea region during Mesozoic time 
(Anderson, Thomas H., et al) 
Central Ameri physics 
plate tectonics: The evolution of Middle America and the Gulf of Mexico- 
Caribbean Sea region during Mesozoic time 
(Anderson, Thomas H., et al) 
Cephalopoda see under Mollusca 
changes of level see also under stratigraphy under New Zealand 
Chile—structural geology 
tectonics: Clastic dikes swarms and the structural evolution of the fore- 
land fold and thrust belt of the Southern Andes 
(Winslow, Margaret A.) 
clastic rocks see under sedimentary rocks 
clastic sediments see under sediments 
clay mineralogy—areal studies 
Alaska: Sources and dispersal patterns of clay minerals in surface sedi- 
ments from the continental-shelf areas off Alaska 
(Naidu, A. S., et al) 7: 841 
Appalachians: Misuse of the term “bentonite” for ash beds of Devonian 
age in the Appalachian Basin; discussion and reply 
(Huff, Warren D., et al) 5: 681 
Minnesota: Glacial characteristics of a P!eistocene ice lobe in east-central 
Minnesota 
(Chernicoff, Stanley E.) 12: 1401 
New Jersey: Composition and origin of the inorganic fraction of southern 
New Jersey coastal mud deposits 
(Kelley, Joseph T.) 
climate, ancient see paleoclimatology 
coal see also under economic geology under Kentucky 
Colorad tal geology 
geologic hazards: Paleohydraulic reconstruction of flash-flood peaks from 
boulder deposits in the Colorado Front Range 
(Costa, John E.) 
morphology 
fluvial features: Large-scale bed configurations (macroforms), Platte Riv- 
er basin, Colorado and Nebraska; primary structures and formative 
processes 
(Crowley, K. D.) 
Colorado—petrology 
metamorphic rocks: Early Proterozoic metasediments from north-central 
Colorado; metamorphism, provenance, and tectonic setting 
(Condie, Kent C., et al) 
Colorado Plateau see also the individual states 
Columbia Plateau see also the individual states 
Columbia Plateau—geochemistry 
trace elements: Stratigraphy and petrogenesis of the Grande Ronde Basalt 
from the deep canyon country of Washington, Oregon, and Idaho 
(Reidel, S. P.) 4: 519 
Columbia Plat geophysical surveys 
remote sensing: Digitally processed topographic data for regional tectonic 
evaluations 
(Schowengerdt, Robert A., et al.) 
Columbia Plateau—petrology 
intrusions: Chemical mineralogic variations within four dikes of the Co- 
lumbia River Basalt Group, southeastern Columbia Plateau 
(Ross, M. E.) 1997 
conglomerate see also under clastic rocks under sedimentary rocks 
continental drift—Pangaea 
Appalachians: A paleomagnetic study of Piedmont metamorphic rocks in 
northern Delaware 
(Brown, Peter M., et al) 


8: 941 


8: 941 


hh 


8: 941 


9: 1073 


6: 689 


envir 


8: 986 


1: 117 


10: 1215 


4: 549 


7: 815 


Caribbean region e Eastern U.S. 


Caribbean region: The evolution of Middle America and the Gulf of 
Mexico-Caribbean Sea region during Mesozoic time 
(Anderson, Thomas H., et al) 

continental shelf see also under oceanography under Alaska 

Cretaceous see also under geochronology under California; see also under 
stratigraphy under Atlantic Coastal Plain 

Cretaceous—stratigraphy 

: Bolides and biostratigraphy 

(McLaren, Digby J.) 3: 313 

crust see also underseismology under Appalachians; New England; see also 

under tectonophysics under Africa; Arabian Peninsula; Pacific Coast; 

Western U.S. 

crystal chemistry see also minerals 
crystal growth see also minerals 
crystal structure see also minerals 
deformation see also structural analysis 
deformation—field studies 

melange: Flow melanges; numerical modeling and geologic constraints 
on their origin in the Franciscan subduction complex, California; dis- 
cussion and reply 
(Murphy, John M., et al) 

strain: Joint formation in granitic rock of the Sierra Nevada 
(Segall, Paul, et al) 5: 563 

stress: Cretaceous deformation in the western foothills of the Sierra 
Nevada, California 
(Bateman, Paul C., et al) 

deformation—theoretical studies 
shear: An evaluation of criteria to deduce the sense of movement in 
sheared rocks 
(Simpson, Carol, et al) 
Delaware—stratigraphy 

Ordovician: A paleomagnetic study of Piedmont metamorphic rocks in 
northern Delaware 
(Brown, Peter M., et al) 

deposition see under sedimentation 

deposition of ores see mineral deposits, genesis 
deuterium see also hydrogen 

deuterium— isotopes 

D/H: An 180/160 and D/H study of Tertiary hydrothermal systems in 
the southern half of the Idaho Batholith 
(Criss, R. E., et al) 5: 640 

Devonian see also understratigraphy under Appalachians; Maine; New Eng- 
land; New York; Pennsylvania 
Devonian—stratigraphy 
paleoecology: Bolides and biostratigraphy 
(McLaren, Digby J.) 
diagenesis see also sedimentation 
diagenesis—dolomitization 
dedolomitization: Process and rate of dedolomitization; mass transfer and 
14C dating in a regional carbonate aquifer 
(Back, William, et al) 
diagenesis—mechanism 

pressure solution: Porosity reduction by pressure solution; a theoretical 
model for quartz arenites 
(Angevine, C. L., et al) 

diastrophism see orogeny 
differentiation see under magmas 
dikes see under intrusions 
dolomitization see under diagenesis 
Dominican Republic—petrology 
igneous rocks: An obducted ophiolite complex in the Cordillera Central 
of the Dominican Republic 
(Theyer, Peter) 12: 1438 
drainage patterns see under fluvial features under geomorphology 
Eastern Hemisphere see also Africa; Antarctica; Arctic Ocean; Atlantic 
Ocean; Indian Ocean 
Eastern U.S. see also Delaware; Maine; New England; New Hampshire; 

New Jersey; New York; North Carolina; Pennsylvania; Vermont; Vir- 

ginia 


8: 941 


10: 1241 


1: 30 


11: 1281 


7: 815 


3: 313 


12: 1415 


10: 1129 
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engineering geology e geologic thermometry 


engineering geology sce also deformation; ground water 
Eocene see also under stratigraphy under Italy; Virginia 
epeirogeny see also orogeny 
erosion features see under geomorphology 
eruptive rocks see igneous rocks 
under phase equilibria 
faulting see faults 
faults see also folds 
faults—displacements 
normal faults: Cenozoic normal faulting and the shallow structure of the 
Rio Grande Rift near Socorro, New Mexico 
(Cape, Cheryl D., et al) i: 3 
— Implications of selected subsurface data on the structural form and 
evolution of some basins in the northern Basin and Range Province, 
Nevada and Utah 
(Anderson, R. Ernest, et al) 9: 1055 
overthrust fauits: Adirondack-Appalachian crustal structure; the CO- 
CORP Northeast Traverse 
(Brown, L., et al) 10: 1173 
strike-slip faults: Correlation and provenance of upper Mesozoic chert- 
rich conglomerate of California 
(Seiders, Victor M.) 
— The Sistan suture zone of eastern Iran 
(Tirrul, R., et al) 1: 134 
thrust faults: Antler Orogeny and foreland basin; a model; discussion and 
reply 
(Johnson, J. G., et al) 5: 684 
— Geometry and structural history of the Mesozoic thrust belt in the 
Goodsprings District, southern Spring Mountains, Nevada 
(Carr, Michael D.) 10: 1185 
— Sedimentological and structural evolution of the Arabian continental 
margin in the Musandam Mountains and Dibba Zone, United Arab 
Emirates 
(Searle, M. P., et al) 12: 1381 
— Structural geology of the Montgomery Mountains and the northern 
half of the Nopah and Resting Spring ranges, Nevada and California 
(Burchfiel, B. C., et al) 11: 1359 
transform faults: The evolution of Middle America and the Gulf of Mex- 
ico-Caribbean Sea region during Mesozoic time 
(Anderson, Thomas H., et al) 
faults—distribution 
Sault zones: Structure of the accretionary complex of Barbados; I, Chalky 
Mount 
(Speed, R. C.) 1: 92 


mylonites: Adirondack Highlands-Northwest Lowlands “boundary”; a 
multiply folded intrusive contact with fold-associated mylonitization 
(Wiener, Richard W.) 9: 1081 


7: 875 


8: 941 


rift zones: Geology, structure, and tectonics of the Pajarito fault zone in 
the Espanola Basin of the Rio Grande Rift, New Mexico 
(Golombek, Matthew P.) 
fission-track dating see under geochronology 
fluid inclusions see also inclusions 
fluid inclusions—geologic thermometry 
sphalerite: Coal metamorphism in the upper portion of the Pennsylvanian 
Sturgis Formation in western Kentucky 
(Hower, James C., et al) 
fluvial features see under geomorphology 
folding see folds 
folds see also faults 
folds—distribution 
ount 
(Speed, R. C.) 1: 92 
United Arab Emirates: Sedimentological and structural evolution of the 
Arabian continental margin in the Musandam Mountains and Dibba 
Zone, United Arab Emirates 
(Searle, M. P., et al) 


2: 192 


12: 1475 


12: 1381 
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folds—orientation 
folds: Adirondack Highlands-Northwest Lowlands “bound- 
ary”; a multiply folded intrusive contact with fold-associated myloniti- 
zation 
(Wiener, Richard W.) 
folds—siyle 
iscclinal folds: Structural geology of the Pelona Schist and Vincent 
Thrust, San Gabriel Mountains, California 
(Jacobson, Carl E.) 
foliation see also folds; structural analysis 
foraminifera see also foraminifers 


foraminifers—biostratigraphy 
Miocene: Paleoceanographic implications of Miocene deep-sea hiatuses 
(Keller, Gerta, et al) 5: 590 
— The Oligocene-Miocene boundary in the South Pacific 
(Srinivasan, M. S., et al) 6: 798 
Oligocene: The Oligocene-Miocene boundary in the South Pacific 
(Srinivasan, M. S., et al) 6: 798 
Paleogene: Eocene magnetic stratigraphy at Gubbio, Italy, and its im- 
plications for Paleogene geochronology 
(Napoleone, Giovanni, et ai) 2: 181 
Pennsylvanian: The Morrowan-Atokan (Pennsylvanian) boundary prob- 


lem 
(Sutherland, Patrick K., et al) 


9: 1081 


6: 753 


4: 543 


Quaternary: Late Quaternary marine stratigraphy southeast of New Zea- 
land 


(Griggs, Gary B., et al) 6: 791 

Tertiary: The Walvis Ridge transect, Deep Sea Drilling Project Leg 74; 
the geologic evolution of an oceanic plateau in the South Atlantic 
Ocean 


(Moore, Theodore C., Jr., et al) 
fossils see appropriate fossil group 
fractures—style 
joints: Joint formation in granitic rock of the Sierra Nevada 
(Segali, Paul, et al) 


framework silicates see under minerals 
gas inclusions see fluid inclusions 
genesis of ore deposits see mineral deposits, genesis 
geochemistry—experimental studies 
migration of elements: Metabasalts, axial hot springs, and the structure of 
hydrothermal systems at mid-ocean ridges 
(Mottl, Michael J.) 


7: 907 


2: 161 
istry—pr 
solution: Process and rate of dedolomitization; mass transfer and !4C 
dating in a regional carbonate aquifer 
(Back, William, et al) 
geochronology see also absolute age 
geochronology—fission-track dating 
intrusive rocks: Fission-track ages of the Chagai intrusives, Baluchistan, 
Pakistan 
(Breitzman, Lynne L., et al) 
geochronology—paleomagnetism 
magnetostratigraphy: Disconformities and paleoceanography in the 
Southeast Indian Ocean during the past 5.4 million years 
(Osborn, Noel I., et al) 11: 1345 
— Eocene magnetic stratigraphy at Gubbio, Italy, and its implications 
for Paleogene geochronology 
(Napoleone, Giovanni, et al.) 2: 181 
— Pre-Wisconsinan glacial stratigraphy, chronology, and paleomagnet- 
ics of west-central Wisconsin 
(Baker, Robert W., et al.) 12: 1442 
— Stratigraphy and petrogenesis of the Grande Ronde Basalt from the 
deep canyon country of Washington, Oregon, and Idaho 
(Reidel, S. P.) 4: 519 
geologic hazards see also under engineering geology under Washington; see 
also under environmental geology under Colorado 
geologic thermometry see under fluid inclusions; see under temperature 
under metamorphism 


12: 1415 


2: 253 


5: 563 
faults—effects 
faults—systems 
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geologic time see absolute age; geochronolazy 
geomorphology see also glacial geology 
geomorphology—erosion features 
badlands: Channel changes in badlands 
(Howard, Alan D., et al) 


geomorphology—fluvial features 

drainage basins: Paleohydraulic reconstruction of flash-flood peaks from 

boulder deposits in the Colorado Front Range 

(Costa, John E.) 8: 986 
drainage patterns: Geological controls on the topological properties of 

some trellis channel networks 

(Abrahams, Athol D., et al) 1: 80 
knickpoints: Experimental study of knickpoint and longitudinal profile 

evolution in cohesive, homogeneous material 

(Gardner, Thomas W.) 5: 664 
landform evolution: Asymmetrical distribution of Quaternary alluvial 

fills, Pumpkin Creek drainage basin, western Nebraska 

(Diffendal, R. F., Jr., et al) 6: 720 
rivers: Large-scale bed configurations (macroforms), Platte River basin, 

Colorado and Nebraska; primary structures and formative processes 

(Crowley, K. D.) 
stream gradient: Variables influencing water-surface slopes in grave!-bed 

streams at bankfull stage 

(Prestegaard, Karen L.) 5: 673 
terraces: Alluvial history of the Porcupine River, Alaska; role of glacial- 

lake overflow from Northwest Canada 

(Thorson, Robert M., et al) 


geomorphology—mass movements 

rock glaciers: Computer simulation of rock-glacier development under 
viscous and pseudoplastic flow 

(Olyphant, Greg A.) 4: 


geomorpholegy—processes 
degradation: Stripping of Keanakakoi tephra on Kilauea Volcano, Hawaii 
(Malin, Michael C., et al.) 10: 1148 
geomorphology—shore features 
coastal dunes: Storm-controlled oblique dunes of the Oregon coast 
(Hunter, Ralph E., et al) 12: 1450 


geophysical surveys see under automatic data processing; Columbia Pla- 
teau; New Hampshire; New Mexico; New York; Pacific Ocean; Ver- 
mont; Virginia; see acoustical surveys under geophysical surveys under 
Pacific Ocean; see seismic surveys under geophysical surveys under New 
Hampshire; New Mexico; New York; Pacific Ocean; Vermont; Virginia; 
see surveys under geophysical surveys under New York 
geophysics see also deformation 
geosynclines see also orogeny 
geothermal energy see also under economic geology under Idaho 
glacial geology see also geomorphology 
glacial geology—ancient ice ages 
Proterozoic: Evidence for two pulses of glaciation during the late Protero- 
zoic in northern Utah and southeastern Idaho 
(Crittenden, Max D., Jr., et al) 


glacial geology—glaciation 
deposition: Late Woodfordian and Greatlakean history of the Green Bay 
Lobe, Wisconsin; discussion and reply 
(Black, Robert F., et aZ) 7: 936 
— Pre-Wisconsinan glacial stratigraphy, chronology, and paleomagnet- 
ics of west-central Wisconsin 
(Baker, Robert W., et al.) 12: 1442 
ice caps: Rb-Sr provenance dates of feldspar in glacial deposits of the 
Wisconsin Range, Transantarctic Mountains 
(Faure, G., et al) 11: 1275 
ice movement: Glacial characteristics of a Pleistocene ice lobe in east- 
central Minnesota 
(Chernicoff, Stanley E.) 12: 1401 
— Till stratigraphy in the St. Lawrence Valley near Malone, New York; 
revised glacial history and stratigraphic nomenclature 
(Clark, Peter, et al) 


glaciation see under glacial geology 


6: 739 


5: 576 


499 


4: 437 


11: 1308 
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granites see under igneous rocks 
granodiorites see under igneous rocks 
Great Basin see also the individual states 
Great Lakes region see also the individual states and provinces 
Great Lakes region—sedimentary petrology 
sedimentary rocks: Origin of Precambrian iron-formations in the Lake 
Superior region 
(Lougheed, Milford S.) 
Great Lakes region—stratigraphy 
Pleistocene: Late Woodfordian and Greatlakean history of the Green Bay 
Lobe, Wisconsin; discussion and reply 
(Black, Robert F., et al) 
Great Plains see also the indi /idual states and provinces 
ground water see also hydrology 
ground water—surveys 
Idaho: An evaluation of exploration methods for low-temperature geo- 
thermal systems in the Artesian City area, Idaho 
(Struhsacker, Eric M., et al) 1: 58 
Madison Aquifer: Process and rate of dedolomiti -ation; mass transfer and 
14C dating in a regional carbonate aquifer 
(Back, William, et al) 
Gulf Coastal Plain see also the individual states and countries 
Hawaii—geomorphology 
processes: Stripping of Keanakakoi tephra on Kilauea Volcano, Hawaii 
(Malin, Michael C., et al) 10: 1148 
Himalayas see also the individual countries 
hot springs see thermal waters under hydrogeology under Idaho 
hydrogen see also deuterium 
hydroger—isotopes 
D/H: An 180/160 and D/H study of Tertiary hydrothermal systems in 
the southern half of the Idaho Batholith 
(Criss, R. E., et al) 
hydrogeology see also ground water; hydrology 
hydrology see also ground water 
hydrology—rivers and streams 
sedimentation: Entrainment of gravel from naturally sorted riverbed 
material 
(Andrews, E. D.) 
hydrology—surveys 
Colorado: Paleohydraulic reconstruction of flash-flood peaks from boul- 
der deposits in the Colorado Front Range 
(Costa, John E.) 
hydrothermal alteration see under processes under metasomatism 
hydrothermal processes see underprocesses undermineral deposits, genesis 
ice ages see glacial geology 
Idaho—economic geology 
geothermal energy: An evaluation of exploration methods for low-temper- 
ature geothermal systems in the Artesian City area, Idaho 
(Struhsacker, Eric M., et al) 1: 58 


3 325 


7: 936 


12: 1415 


5: 640 


10: 1225 


8: 986 


Idaho—geochemistry 
isotopes: An 180/160 and D/H study of Tertiary hydrothermal systems 
in the southern half of the Idaho Batholith 
(Criss, R. E., et al) 
Idaho—hydrogeology 
thermal waters: An evaluation of exploration methods for low-tempera- 
ture geothermal systems in the Artesian City area, Idaho 
(Struhsacker, Eric M., et al) 1: 58 
Idaho—stratigraphy 
Miocene: Stratigraphy and petrogenesis of the Grande Ronde Basalt from 
the deep canyon country of Washington, Oregon, and Idaho 
(Reidel, S. P.) 4: 519 
Proterozoic: Evidence for two pulses of glaciation during the late Protero- 
zoic in northern Utah and southeastern Idaho 
(Crittenden, Max D., Jr., et al) 4: 437 
ig,..cous rocks see also fluid inclusions; inclusions; intrusions; lava; magmas; 
metamorphic rocks; metasomatism; phase equilibria 


5: 640 
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igneous rocks—basalts 
alteration: Metabasalts, axial hot springs, and the structure of hydrother- 
mal systems at mid-ocean ridges 
(Mottl, Michael J.) 2: 161 
composition: Chemical mineralogic variations within four dikes of the 
Columbia River Basalt Group, southeastern Columbia Plateau 
(Ross, M. E.) 9: 1117 
distribution: Magnetic and gravity evidence for a subsurface connection 
between the Palisades Sill and the Ladentown basalts 
(Kodama, Kenneth P.) 1: 151 
genesis: Stratigraphy and petrogenesis of the Grande Ronde Basalt from 
the deep canyon country of Washington, Oregon, and Idaho 
(Reidel, S. P.) 4: 519 
olivine tholeiite: Late Miocene and early Pliocene basaltic rocks and their 
implications for crustal structure, northeastern California and south- 


2: 292 


chemical composition: Paleoconvergence rates determined from K2O/ 
SiO} ratios in magmatic rocks and their application to Cretaceous and 
Tertiary tectonic patterns in southwestern North America; discussion 
(Glazner, Allen F.) 8: 1032 

igneous rocks—geochemistry 

isotopes: Lead-isotopic compositions of diverse igneous rocks and ore 
deposits from southwestern New Mexico and their implications for 
early Proterozoic crustal evolution in the western United States 
(Stacey, John S., et al) 1: 43 


trace elements: Geologic evolution of Hess Rise, central North Pacific 
Ocean 


(Vallier, Tracy L., et al) 11: 1289 
rocks—granites 
biotite granite: Tin granites of Seward Peninsula, Alaska 
(Hudson, Travis, et al) 
ttes 
genesis: Nd and Sr isotopic study of crustal and mantle inclusions from 
the Sierra Nevada and implications for batholith petrogenesis 
(Domenick, Michael A., et al) 
igneous rocks—plutonic rocks 
genesis: Plutonic rocks of Jurassic age in the Alaska-Aleutian Range 
Batholith; chemical variations and polarity 
(Reed, Bruce L., et al) 10: 1232 
geochemistry: An 180/160 and D/H study of Tertiary hydrothermal sys- 
tems in the southern half of the Idaho Batholith 
(Criss, R. E., et al) 5: 640 
petrology: Metamorphism and plutonism in the central part of the 
Okanogan Range, Washington 
(Menzer, Fred J., Jr.) 
igneous rocks—pyroclastics 
distribution: Stripping of Keanakakoi tephra on Kilauea Volcano, Hawaii 
(Malin, Michael C., et al) 10: 1148 
igneous rocks—ultramafics 
komatiite: Precambrian evolution of Afro-Arabian crust from ocean arc 
to craton; discussion 
(Church, W. R.) 5: 679 
ophiolite: An obducted ophiolite complex in the Cordillera Central of the 
Dominican Republic 
(Theyer, Peter) 12: 1438 
— The ophiolitic North Fork terrane in the Salmon River region, central 
Klamath Mountains, California 
(Ando, Clifford J., et al) 2: 236 
— Ultramafic intrusions in the Lewis Hills Massif, Bay of Islands ophio- 
lite complex, Newfoundland; implications for igneous processes at 
oceanic fracture zones 
(Karson, Jeffrey A., et al) is 35 
igneous rocks—volcanic rocks 
alteration: Reconnaissance geology of Amlia Island, Aleutian Islands, 
Alaska 


(McLean, Hugh, et al) 8: 1020 
genesis: Origin of bimodal volcanism, southern Basin and Range Prov- 

ince, west-central Arizona 

(Suneson, Neil H., et al) 


6: 768 


6: 713 


4: 471 


8: 1005 
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— Origin of the trachyte-quartz trachyte-peralkalic rhyolite suite of the 
Oligocene Paisano Volcano, Trans-Pecos Texas 
(Parker, Don F.) 5: 614 

— Petrology, chemistry, and isotopic composition of submarine vol- 
canoes in the southern Mariana Arc 
(Dixon, T. H., et al) 10: 1159 

— Structure and emplacement of a rhyolitic obsidian flow; Little Glass 
Mountain, Medicine Lake Highland, northern California 
(Fink, Jonathan H.) 

inclusions see also fluid inclusions 


inclusions—amineral inclusions 
anorthosite: Pre-Keweenawan anorthosite inclusions in the Keweenawan 
Beaver Bay and Duluth complexes, northeastern Minnesota 
(Morrison, D. A., et al) 2: 
inclusions—xenoliths 
composition: Nd and Sr isotopic study of crustal and mantle inclusions 
from the Sierra Nevada and implications for batholith petrogenesis 
(Domenick, Michael A., et al) 6: 713 
gneisses: Metamorphism and plutonism in the central part of the Okano- 
gan Range, Washington 
(Menzer, Fred J., Jr.) 
Indian Ocean—oceanography 
ocean circulation: Disconformities and paleoceanography in the South- 
east Indian Ocean during the past 5.4 million years 
(Osborn, Noel I., et al) 
Indian Ocean—stratigraphy 
Cenozoic: Disconformities and paleoceanography in the Southeast Indian 
Ocean during the past 5.4 million years 
(Osborn, Noel I., et al) 11: 1345 
industrial minerals see also under economic geology under Midwest 
intrusions see also igneous rocks; metamorphism; metasomatism 
intrusions—age 
fission-track dating: Fission-track ages of the Chagai intrusives, Baluchis- 
tan, Pakistan 
(Breitzman, Lynne L., et al) 
intrusions—batholiths 
genesis: Nd and Sr isotopic study of crustal and mantle inclusions from 
the Sierra Nevada and implications for batholith petrogenesis 
(Domenick, Michael A., et al) 6: 713 
geochemistry: Plutonic rocks of Jurassic age in the Alaska-Aleutian 
Range Batholith; chemical variations and polarity 
(Reed, Bruce L., et al) 
intrusions—dikes 
composition: Chemical mineralogic variations within four dikes of the 
Columbia River Basalt Group, southeastern Columbia Plateau 
(Ross, M. E.) 1897 


3: 362 


206 


4: 471 


11: 1345 


2: 253 


10: 1232 


intrusions—geochemistry 
trace elements: Tin granites of Seward Peninsula, Alaska 
(Hudson, Travis, et al) 
intrusions—plutons 
contact metamorphism: The Notch Peak contact metamorphic aureole, 
Utah; petrology of the Big Horse Limestone Member of the Orr For- 
mation 
(Hover Granath, V. C., et al) 7: 889 
distribution: Pre-Cretaceous crystalline rocks of the western Chugach 
Mountains, Alaska; nature of the basement of the Jurassic Peninsular 
terrane 
(Pavlis, Terry L.) 11: 1329 
emplacement: Adirondack Highlands-Northwest Lowlands “boundary”; 
a multiply folded intrusive contact with fold-associated mylonitization 
(Wiener, Richard W.) 9: 1081 
genesis: Metamorphism and plutonism in the central part of the Okano- 
gan Range, Washington 
(Menzer, Fred J., Jr.) 
intrusions—sills 
distribution: Magnetic and gravity evidence for a subsurface connection 
between the Palisades Sill and the Ladentown basalts 
(Kodama, Kenneth P.) 


6: 768 


4: 471 


1: 151 


central Oregon 
(McKee, Edwin H., et al) a 
igneous rocks—composition 
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Invertebrata see also Mollusca 
invertebrates see also foraminifers; radiolarians 
invertebrates—biostratigraphy 
Mesozoic: Origin of the Torlesse terrane and coeval rocks, South Island, 
New Zealand 
(MacKinnon, Thomas C.) 8: 967 
Permian: Origin of the Torlesse terrane and coeval rocks, South Island, 


8: 967 


plate tectonics: The Sistan suture zone of eastern Iran 
(Tirrul, R., et al) 1: 134 
iron formations see under chemically precipitated rocks under sedimentary 
rocks 
isotope dating see absolute age 
isotopes see also absolute age; geochronology 
isotopes—ground water 
aquifers: Process and rate of dedolomitization; mass transfer and !4C 
dating in a regional carbonate aquifer 
(Back, William, et al) 
isotopes—igneous rocks 
volcanic rocks: Petrology, chemistry, and isotopic composition of subma- 
rine volcanoes in the southern Mariana Arc 
(Dixon, T. H., et al) 
is +, Pp 2 
ratios: Pre-Keweenawan anorthosite inclusions in the Keweenawan 
Beaver Bay and Duluth complexes, northeastern Minnesota 
(Morrison, D. A., et al) 2: 206 
xenoliths: Nd and Sr isotopic study of crustal and mantle inclusions from 
the Sierra Nevada and implications for batholith petrogenesis 
(Domenick, Michael A., et al) 6: 713 
isotopes—lead 
ratios: Lead-isotopic compositions of diverse igneous rocks and ore 
deposits from southwestern New Mexico and their implications for 
early Proterozoic crustal evolution in the western United States 
(Stacey, John S., et al) 1: 43 
isotopes—minerals 
silicates: An 180/160 and D/H study of Tertiary hydrothermal systems 
in the southern half of the Idaho Batholith 
(Criss, R. E., et al) 
isotopes—oxygen 
O-18/O-16: On the mechanisms and kinetics of oxygen isotope exchange 
in quartz and feldspars at elevated temperatures and pressures 
(Matthews, Alan, et al) 3: 396 
isotopes—strontium 
Sr-87/Sr-86: Late Miocene and early Pliocene basaltic rocks and their 
implications for crustal structure, northeastern California and south- 
central Oregon 
(McKee, Edwin H., et al.) 2: 292 
— Origin of bimodal volcanism, southern Basin and Range Province, 
west-central Arizona 
(Suneson, Neil H., et al) 
Italy—geochronology 
Paleogene: Eocene magnetic stratigraphy at Gubbio, Italy, and its im- 
plications for Paleogene geochronology 
(Napoleone, Giovanni, et al) 
Italy—stratigraphy 
Eocene: Eocene magnetic stratigraphy at Gubbio, Italy, and its implica- 
tions for Paleogene geochronology 
(Napoleone, Giovanni, et al) 
joints see under style under fractures 
Jurassic see also under geochronology under Alaska 
Kentucky—economic geology 
coal: Coal metamorphism in the upper portion of the Pennsylvanian 
Sturgis Formation in western Kentucky 
(Hower, James C., et al) 12: 1475 
— Petrography of the Paradise (No. 12), Baker (No. 13), and Coiltown 
(No. 14) coals of the lower portion of the Sturgis Formation (Pennsyl- 
vanian) in western Kentucky 
(Trinkle, Eric J., et al) . 


12: 1415 


10: 1159 


5: 640 


8: 1005 


2: 181 


2: 181 


12: 1466 


Invertebrata © mammals 


Kentucky—stratigraphy 
Pennsylvanian: Coal metamorphism in the upper portion of the Pennsyl- 
vanian Sturgis Formation in western Kentucky 
(Hower, James C., et al) 12: 1475 
— Petrography of the Paradise (No. 12), Baker (No. 13), and Coiltown 
(No. 14) coals of the lower portion of the Sturgis Formation (Pennsyl- 
vanian) in western Kentucky 
(Trinkle, Eric J., et al) 
lava see also igneous rocks; magmas 
lava—alteration 
hydrothermal alteration: Metabasalts, axial hot springs, and the structure 
of hydrothermal systems at mid-ocean ridges 
(Mottl, Michael J.) 
lava—flow mechanism 
textures: Structure and emplacement of a rhyolitic obsidian flow; Little 
Glass Mountain, Medicine Lake Highland, northern California 
(Fink, Jonathan H.) 3: 362 


12: 1466 


2: 161 


lava flows: Stratigraphy and petrogenesis of the Grande Ronde Basalt 
from the deep canyon country of Washington, Oregon, and Idaho 
(Reidel, S. P.) 4: 519 


trace elements: Late Miocene and early Pliocene basaltic rocks and their 
implications for crustal structure, northeastern California and south- 
central Oregon 
(McKee, Edwin H., et al) 2: 292 
— Petrology, chemistry, and isotopic composition of submarine vol- 
canoes in the southern Mariana Arc 
(Dixon, T. H., et al) 
lava—observations 
lava flows: Reconnaissance geology of Amlia Island, Aleutian Islands, 
Alaska 
(McLean, Hugh, et al) 
lead—isotopes 
ratios: Lead-isotopic compositions of diverse igneous rocks and ore 
deposits from southwestern New Mexico and their implications for 
early Proterozoic crustal evolution in the western United States 
(Stacey, John S., et al) 1: 43 
lineation see also structural analysis 
liquid inclusions see fluid inclusions 
lunar studies see Moon 
magmas see also igneous rocks; intrusions; lava 
magmas—differentiation 
fractional crystallization: Origin of the trachyte-quartz trachyte-peralkalic 
rhyolite suite of the Oligocene Paisano Volcano, Trans-Pecos Texas 
(Parker, Don F.) 5: 614 
— Stratigraphy and petrogenesis of the Grande Ronde Basalt from the 
deep canyon country of Washington, Oregon, and Idaho 
(Reidel, S. P.) 
— Tin granites of Seward Peninsula, Alaska 
(Hudson, Travis, et al) 


10: 1159 


8: 1020 


4: 519 
6: 768 


magmas—genesis 
island arcs: Petrology, chemistry, and isotopic composition of submarine 
volcanoes in the southern Mariana Arc 
(Dixon, T. H., et al) 
partial melting: Origin of bimodal volcanism, southern Basin and Range 
Province, west-central Arizona 
(Suneson, Neil H., et al) 


10: 1159 


8: 1005 
Maine—stratigraphy 
Devonian: Paleomagnetism of the Lower Devonian Traveler Felsite and 
the Acadian Orogeny in the New England Appalachians 
(Spariosu, Dann J., et al) 
mammals—biostratigraphy 
Quaternary: Asymmetrical distribution of Quaternary alluvial fills, 
Pumpkin Creek drainage basin, western Nebraska 
(Diffendal, R. F., Jr., et al) 


11: 1319 


6: 720 


New Zealand 
(MacKinnon, Thomas C.) | 
Iran—tectonophysics 
lava—genesis 
lava—geochemistry 
4 
| 
| 
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Mariana Islands—petrology 

igneous rocks: Petrology, chemistry, ee 
rine volcanoes in the southern Mariana Arc 

(Dixon, T. H., et al) 10: 1159 


marine sediments see under sediments 


Mars—geomorphology 
fluvial features: Channels and valleys on Mars 
(Baker, V. R., et al) 
mass movements see under geomorphology 
mathematical geology see also automatic data processing 
melange see under field studies under deformation 
Mesozoic see also under stratigraphy under California; Central America; 
United Arab Emirates 
metamorphic rocks—amphibolites 
petrology: Petrology of the Chunky Gal Mountain mafic-ultramafic com- 
plex, North Carolina 
(McElhaney, M. Stuart, et al) 
rocks—lithostratigraphy 
Paleozoic: Correlation of metamorphosed Paleozoic strata of the south- 
eastern Mojave Desert region, California and Arizona 
(Stone, Paul, et al) 


7: 855 


10: 1135 


rocks—metaigneous rocks 
metabasalt: Metabasalts, axial hot springs, and the structure of hydro- 
thermal systems at mid-ocean ridges 
(Mottl, Michael J.) 
metamorphic rocks—metasedimentary rocks 
genesis: Early Proterozoic metasediments from north-central Colorado; 
metamorphism, provenance, and tectonic setting 
(Condie, Kent C., et al) 10: 1215 
— Late Paleozoic high-pressure rocks in northwestern 
Washington and southwestern British Columbia; the Vedder Complex 
(Armstrong, R. L., et al) 4: 451 
lithostratigraphy: Stratigraphy and depositional setting of the Proterozoic 
Snowy Pass Supergroup, southeastern Wyoming; record of an early 
Proterozoic atlantic-type cratonic margin 
(Karlstrom, Karl E., et al) 11: 1257 
petrology: The Notch Peak contact metamorphic aureole, Utah; petrolo- 
gy of the Big Horse Limestone Member of the Orr Formation 
(Hover Granath, V. C., et al) 7: 889 


rocks—mineral assemblages 
petrology: Metamorphism and plutonism in the central part of the 


2: 161 


4: 471 
rocks of the western Chugach 
Mountains, Alaska; nature of the basement of the Jurassic Peninsular 
terrane 
(Pavlis, Terry L.) 11: 1329 
rocks—mylonites 
pseudotachylite: Pseudotachylite from the Vredefort Ring, South Africa, 
and the origins of some lunar breccias 


(Schwarzman, Elisabeth C., et al) 7: 926 


rocks—schists 
textures: Structural geology of the Pelona Schist and Vincent Thrust, San 
Gabriel Mountains, California 


(Jacobson, Carl E.) 6: 753 


metamorphic rocks—textures 
fabric: Adirondack Highlands-Northwest Lowlands “boundary”; a mul- 
tiply folded intrusive contact with fold-associated mylonitization 


(Wiener, Richard W.) 
P-T conditions: The Notch Peak contact metamorphic aureole, Utah; 
petrology of the Big Horse Limestone Member of the Orr Formation 
(Hover Granath, V. C., et al) 7: 889 


9: 1081 
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metamorphism—evolution 
facies: Metamorphism and plutonism in the central part of the Okanogan 
Range, Washington 
(Menzer, Fred J., Jr.) 
metamorphism—grade 
low-grade metamorphism: Pre-Cretaceous crystalline rocks of the western 
Chugach Mountains, Alaska; nature of the basement of the Jurassic 
Peninsular terrane 
(Pavlis, Terry L.) 
metamorphism—P-T conditions 
high pressure: Late Paleozoic high-pressure metamorphic rocks in north- 
western Washington and southwestern British Columbia; the Vedder 
Complex 
(Armstrong, R. L., et al) 4: 451 
low pressure: Early Proterozoic metasediments from north-central 
Colorado; metamorphism, provenance, and tectonic setting 
(Condie, Kent C., et al) 
metamorphism—prograde metamorphism 
P-T conditions: Petrology of the Chunky Gal Mountain mafic-ultramafic 
complex, North Carolina 
(McElhaney, M. Stuart, et al) 
metamorphism—temperature 
geologic thermometry: Coal metamorphism in the upper portion of the 
Pennsylvanian Sturgis Formation in western Kentucky 
(Hower, James C., et al) 12: 1475 
metasomatic rocks see also igneous rocks; metamorphic rocks; metamor- 
phism; metasomatism 
metasomatism see also metamorphism 


4: 471 


11: 1329 


10: 1215 


7: 855 


pr 
hydrothermal alteration: An !8O/'6O and D/H study of Tertiary hydro- 
thermal systems in the southern half of the Idaho Batholith 
(Criss, R. E., et al) 5: 640 
— Metabasalts, axial hot springs, and the structure of hydrothermal 
systems at mid-ocean ridges 
(Mottl, Michael J.) 


po" 
pRysics 


plate tectonics: The evolution of Middle America and the Gulf of Mexico- 
Caribbean Sea region during Mesozoic time 
(Anderson, Thomas H., et al) 
Micronesia see also Mariana Islands 
Midwest see also Minnesota; Nebraska; Ohio; South Dakota; Wisconsin 
Midwest—economic geology 
industrial minerals: Introduction; symposium on industrial minerals of 
the upper Midwest; discussion and reply 
(Norton, James J., et al) 
mineral deposits, genesis—iron ores 
environment: Origin of Precambrian iron-formations in the Lake Superior 
region 
(Lougheed, Milford S.) 
mineral deposits, genesis—processes 
hydrothermal processes: An !8O/'6O and D/H study of Tertiary hydro- 
thermal systems in the southern half of the Idaho Batholith 
(Criss, R. E., et al) 
mineral exploration—geochemical methods 
ore guides: An 180/160 and D/H study of Tertiary hydrothermal sys- 
tems in the southern half of the Idaho Batholith 
(Criss, R. E., et al) 
mineral inclusions see under inclusions 
mineral prospecting see mineral exploration 
mineral resources see also the individual deposits; see also under economic 
geology under United States 
minerals—framework silicates 
Phase equilibria: On the mechanisms and kinetic; of oxygen isotope ex- 
change in quartz and feldspars at elevated temperatures and pressures 
(Matthews, Alan, et al) 3: 396 
Minnesota—geomorphology 
glacial geology: Glacial characteristics of a Pleistocene ice lobe in east- 
central Minnesota 
(Chernicoff, Stanley E.) 


2: 161 


8: 941 


4: 547 


3: 325 


5: 640 


5: 640 


12: 1401 
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inclusions: Pre-Keweenawan anorthosite inclusions in the Keweenawan 
Beaver Bay and Duluth complexes, northeastern Minnesota 
(Morrison, D. A., et al) 
Minnesota—sedimentary petrology 
sedimentary rocks: Origin of Precambrian iron-formations in the Lake 
Superior region 
(Lougheed, Milford S.) 3: 325 
Miocene see also under geochronology under California; see also under stra- 
tigraphy under Idaho; Oregon; Pacific Ocean; Washington 
Miocene—stratigraphy 
paleo-oceanography: Paleoceanographic implications of Miocene deep- 
sea hiatuses 
(Keller, Gerta, et al.) 5: 
Mollusca—Cephalopoda 
Cretaceous: The practicality of vertical cephalopod shells as paleobathy- 
metric markers 
(Crick, Rex E.) 


Moon—geomorphology 
impact features: Sources of shape variation in lunar impact craters; Fouri- 
er shape analysis 
(Eppler, Duane T., et al) 
Moon—petrology 
lunar breccia: Pseudotachylite from the Vredefort Ring, South Africa, 
and the origins of some lunar breccias 
(Schwarzman, Elisabeth C., et al) 
mud volcanoes see also volcanology 
nannofossils see under algal flora 


Nebraska—geomorphology 
fluvial features: Large-scale bed configurations (macroforms), Platte Riv- 
er basin, Colorado and Nebraska; primary structures and formative 
processes 
(Crowley, K. D.) 
Nebraska—stratigraphy 
Quaternary: Asymmetrical distribution of Quaternary alluvial fills, 
Pumpkin Creek drainage basin, western Nebraska 
(Diffendal, R. F., Jr., et al) 
neodymium— isotopes 
Nd-144/Nd-143: Nd and Sr isotopic study of crustal and mantle inclu- 
sions from the Sierra Nevada and implications for batholith petrogene- 
sis 
(Domenick, Michael A., et al) 6: 713 
— Petrology, chemistry, and isotopic composition of submarine vol- 
canoes in the southern Mariana Arc 
(Dixon, T. H., et al) 10: 1159 
— Pre-Keweenawan anorthosite inclusions in the Keweenawan Beaver 
Bay and Duluth complexes, northeastern Minnesota 
(Morrison, D. A., et al) 2: 206 
neotectonics see also understructural geology under Basin and Range Prov- 
ince; Nevada; Utah 
Nevada—stratigraphy 
Paleozoic: Correlation of metamorphosed Paleozoic strata of the south- 
eastern Mojave Desert region, California and Arizona 
(Stone, Paul, et al) 
Nevada—structural geology 
neotectonics: Implications of selected subsurface data on the structural 
form and evolution of some basins i1 the northern Basin and Range 
Province, Nevada and Utah 
(Anderson, R. Ernest, et al) 9: 1055 
tectonics: Antler Orogeny and foreland basin; a model; discussion and 
reply 
(Johnson, J. G., et al) 5: 684 
— Geometry and structural history of the Mesozoic thrust belt in the 
Goodsprings District, southern Spring Mountains, Nevada 
(Carr, Michael D.) 10: 1185 
— Structural geology of the Montgomery Mountains and the northern 
half of the Nopah and Resting Spring ranges, Nevada and California 
(Burchfiel, B. C., et al) 11: 1359 


2: 206 
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9: 1109 


2: 274 


7: 926 


1: 117 


6: 720 


10: 1135 
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New England—seismology 
crust: Adirondack-Appalachian crustal structure; the COCORP 
Northeast Traverse 
(Brown, L., et al) 


New England—stratigraphy 

Devonian: Paleomagnetism of the Lower Devonian Traveler Felsite and 
the Acadian Orogeny in the New England Appalachians 
(Spariosu, Dann J., et al) 


New Hampshire—geophysical surveys 
seismic surveys: Adirondack-Appalachian crustal structure; the CO- 
CORP Northeast Traverse 
(Brown, L., et al) 


New Jersey—oceanogranhy 

sedimentation: Composition and origin of the inorganic fraction of south- 

ern New Jersey coastal mud deposits 
(Kelley, Joseph T.) 


New Mexico—geochronology 
Proterozoic: Lead-isotopic compositions of diverse igneous rocks and ore 
deposits from southwestern New Mexico and their implications for 
early Proterozoic crustal evolution in the western United States 
(Stacey, John S., et al) 1: 43 


New Mexico—geophysical surveys 

seismic surveys: Cenozoic normal faulting and the shallow structure of the 

Rio Grande Rift near Socorro, New Mexico 
(Cape, Cheryl D., et al) 


New Mexico—structural geology 

tectonics: Cenozoic normal faulting and the shallow structure of the Rio 
Grande Rift near Socorro, New Mexico 

(Cape, Cheryl D., et al) 1: 3 

— Geology, structure, and tectonics of the Pajarito fault zone in the 

Espanola Basin of the Rio Grande Rift, New Mexico 
(Golombek, Matthew P.) 


New South Wales—sedimentary petrology 
sedimentation: Modal composition and detrital clinopyroxene geochem- 
istry of lithic sandstones from the New England fold belt (East Aus- 
tralia); a Paleozoic forearc te:rane 
(Cawood, Peter A.) 


New York—geophysical surveys 
seismic surveys: Adirondack-Appalachian crustal structure; the CO- 
CORP Northeast Traverse 
(Brown, L., et al) 10: 1173 
surveys: Magnetic and gravity evidence for a subsurface connection be- 
tween the Palisades Sill and the Ladentown basalts 
(Kodama, Kenneth P.) 


New York—stratigraphy 
Devonian: Facies, topography, and sedimentary processes in the Catskill 
Sea (Devonian), New York and Pennsylvania 
(Woodrow, Donald L., et al) 4: 459 
Pleistocene: Till stratigraphy in the St. Lawrence Valley near Malone, 
New York; revised glacial history and stratigraphic nomenclature 
(Clark, Peter, et al) 11: 1308 
New York—structural geo! 
tectonics: Adirondack Hi <> Lowlands “boundary”; a 


multiply folded intrusive contact with fold-associated mylonitization 
(Wiener, Richard W.) 9: 1081 


New Zealand—stratigraphy 
changes of level: Late Quaternary marine stratigraphy southeast of New 
Zealand 
(Griggs, Gary B., et al) 6: 791 
Triassic: Origin of the Torlesse terrane and coeval rocks, South Island, 
New Zealand 
(MacKinnon, Thomas C.) 


New Zealand—tectonophysics 


plate tectonics: Origin of the Torlesse terrane and coeval rocks, South 
Island, New Zealand 
(MacKinnon, Thomas C.) 


10: 1173 


11: 1319 


10: 1173 


6: 689 


1: 3 


2: 192 


10: 1199 


1: 151 


8: 967 


8: 967 
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Newfoundland e Pacific region 


igneous rocks: Ultramafic intrusions in the Lewis Hills Massif, Bay of 
Islands ophiolite complex, Newfoundland; implications for igneous 


1: 15 
North America see also Appalachians; Atlantic Coastal Plain; Great Lakes 
region; Mexico; United States 
North America—sedimentary petrology 
sedimentation: Provenance of North American Phanerozoic sandstones 
in relation to tectonic setting 
(Dickinson, William R., et al) 
North America—stratigraphy 
Pennsylvanian: The Morrowan-Atokan (Pennsylvanian) boundary prob- 
lem 


(Sutherland, Patrick K., et al) 
North Carolina—petrology 
metamorphic rocks: Petrology of the Chunky Gal Mountain mafic-ul- 


2: 222 


4: 543 


ocean floors see also under oceanography under Atlantic Ocean; Pacific 
Ocean 


Ohio—engineering geology 
slope stability: The role of woody vegetation in stabilizing slopes in the 
Cincinnati area, Ohio 
(Riestenberg, Mary M., et al) 4: 506 
Oligocene see also under stratigraphy under Pacific Ocean; South Dakota 
olistostromes see undersoft sediment deformation undersedimentary struc- 
tures 


petrology 
sedimentary rocks: Origin of Precambrian iron-formations in the Lake 
Superior region 
(Lougheed, Milford S.) 
ophiolite see under ultramafics under igneous rocks 
Ordovician see also under stratigraphy under Appalachians; Delaware 
Ordovician—stratigraphy 


paleoecology: Bolides and biostratigraphy 
(McLaren, Digby J.) 


3: 325 


logy 
Pliocene: Late Miocene and early Pliocene basaltic rocks and their im- 
plications for crustal structure, northeastern California and south- 
central Oregon 
(McKee, Edwin H., et al) 
Oregon—geomorphology 
shore features: Storm-controlled oblique dunes of the Oregon coast 
(Hunter, Ralph E., et al) 12: 1450 
Oregon—petrology 
intrusions: Chemical mineralogic variations within four dikes of the Co- 
lumbia River Basalt Group, southeastern Columbia Plateau 
(Ross, M. E.) 


2: 292 


9: 1117 


tigraphy 
Miocene: Stratigraphy and petrogenesis of the Grande Ronde Basalt from 
the deep canyon country of Washington, Oregon, and Idaho 
(Reidel, S. P.) 4: 519 
of the Lower Devonian Traveler Felsite 
and the Acadian Orogeny in the New England Appalachians 
(Spariosu, Dann 5., et al) 11: 1319 
Pan-African Orogeny: Precambrian evolution of Afro-Arabian crust from 
ocean arc to craton; discussion 
(Church, W. R.) 
orogeny—mechanism 
Andean Orogeny: Andean tectonics related to geometry of subducted 
Nazca Plate 
(Jordan, Teresa E., et al) 3: 341 
Antler Orogeny: Antler Orogeny and foreland basin; a model; discussion 


and reply 
(Johnson, J. G., et al) 


5: 679 


5: 684 
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oxygen— isotopes 

O-18/0-16: An 180/160 and D/H study of Tertiary hydrothermal sys- 
tems in the southern half of the Idaho Batholith 
(Criss, R. E., et al) 5: 640 

— On the mechanisms and kinetics of oxygen isotope exchange in 
quartz and feldspars at elevated temperatures and pressures 
(Matthews, Alan, et al) 3: 396 

— Process and rate of dedolomitization: mass transfer and !4C dating in 
a regional carbonate aquifer 
(Back, William, et al) 12: 1415 


P-T conditions see undercontact metamorphism under metamorphism; see 
undermetamorphic rocks underphase equilibria; see undermineral assem- 
blages under phase equilibria; see under metamorphism; see under pro- 
grade metamorphism under metamorphism 


Pacific Coast see also the individual states and provinces 


Pacific Coast—tectonophysics 
crust: Late Miocene and early Pliocene basaltic rocks and their implica- 
tions for crustal structure, northeastern California and south-central 
Oregon 
(McKee, Edwin H., et al) 


Pacific Ocean see also Bering Sea 


Pacific Ocean—geophysical surveys 
acoustical surveys: Sedimentation processes in the Northwest Pacific Ba- 
sin revealed by echo-character mapping studies 
(Damuth, John E., et al) 3: 381 
seismic surveys: Geologic evolution of Hess Rise, central North Pacific 
Ocean 


2: 292 


(Vallier, Tracy L., et al) 11: 1289 


— Tectonic and geologic implications of the Zodiac Fan, Aleutian abys- 
sal plain, Northeast Pacific 
(Stevenson, Andrew J., et al) 

Pacific Ocean—oceanography 
ocean floors: Geologic evolution of Hess Rise, central North Pacific 
Ocean 


2: 259 


(Vallier, Tracy L., et al) 11: 1289 
— Tectonic and geologic implications of the Zodiac Fan, Aleutian abys- 

sal plain, Northeast Pacific 

(Stevenson, Andrew J., et al) 2: 259 
— Two Cretaceous volcanic episodes in the western Pacific Ocean 

(Rea, David K., et al) 12: 1430 


Pacific Ocean—petrology 

igneous rocks: Petrology, chemistry, and isotopic composition of subma- 

rine volcanoes in the southern Mariana Arc 
(Dixon, T. H., et al) 


Pacific Ocean—stratigraphy 
Cenozoic: Eolian deposition in the Northeast Pacific Ocean; Cenozoic 
history of atmospheric circulation 
(Janecek, Thomas R., ef al) 6: 730 
Miocene: The Oligocene-Miccene boundary in the South Pacific 
(Srinivasan, M. S., et al) 6: 798 
Oligocene: The Oligocene-Miocene boundary in the South Pacific 
(Srinivasan, M. S., et al) 6: 798 
Quaternary: Late Quaternary marine stratigraphy southeast of New Zea- 
land 


(Griggs, Gary B., et al) 
Tertiary: The Oligocene-Miocene boundary in the South Pacific 
(Srinivasan, M. S., et al) 
Pacific Ocean—tectonophysics 
plate tectonics: Controls of subduction geometry, location of magmatic 
arcs, and tectonics of arc and back-arc regions; discussion 
(Fisher, Michael A.) 
Pacific region see also the individual countries 
Pacific region—tectonophysics 
plate tectonics: Plutonic rocks of Jurassic age in the Alaska-Aleutian 
Range Batholith; chemical variations and polarity 
(Reed, Bruce L., et al) 


10: 1159 


6: 791 
6: 798 


4: 559 


10: 1232 


Newfoundland—petrology 
| 
(McElhaney, M. Stuart, et al) 7: 855 7 
Northern Hemisphere see also Africa; Arctic Ocean; Atlantic Ocean; Cen- 
tral America; North America; Pacific Ocean : 
ocean circulation see also under oceanography under Indian Ocean 
| 
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logy 
Tertiary: Fission-track ages of the Chagai intrusives, Baluchistan, Pakis- 
tan 
(Breitzman, Lynne L., et al) 
paleoclimatology—Cenozoic 
Indian Ocean: Disconformities and paleoceanography in the Southeast 
Indian Ocean during the past 5.4 million years 
(Osborn, Noel I., et al) 11: 1345 
Pacific Ocean: Eolian deposition in the Northeast Pacific Ocean; Ceno- 
zoic history of atmospheric circulation 
(Janecek, Thomas R., et al) 
paieoclimatology—Miocene 
global: Paleoceanographic implications of Miocene deep-sea hiatuses 
(Keller, Gerta, et al) 5: 590 
paleoclimatology—Oligocene 
South Dakota: A paleopedological approach to the interpretation of ter- 
restrial sedimentary rocks; the mid-Tertiary fossil soils of Badlands 
National Park, South Dakota 
(Retallack, Greg J.) 
paleoclimatology—Proterozoic 
Utah: Evidence for two pulses of glaciation during the late Proterozoic 
in northern Utah and southeastern Idaho 
(Crittenden, Max D., Jr., et al) 


paleoclimatology—Quaternary 
New Zealand: Late Quaternary marine stratigraphy southeast of New 
Zealand 
(Griggs, Gary B., et al) 
paleoclimatology—Tertiary 
Antarctica: Rb-Sr provenance dates of feldspar in glacial deposits of the 
Wisconsin Range, Transantarctic Mountains 
(Faure, G., et al) 11: 1275 
Atlantic Ocean: The Walvis Ridge transect, Deep Sea Drilling Project Leg 
74; the geologic evolution of an oceanic plateau in the South Atlantic 
Ocean 
(Moore, Theodore C., Jr., et al) 
paleoecology—interpretation 
extinction: Bolides and biostratigraphy 
(McLaren, Digby J.) 
Paleogene see also under geochronology under Italy 
paleogeography— Devonian 
New York: Facies, topography, and sedimentary processes in the Catskill 
Sea (Devonian), New York and Pennsylvania 
(Woodrow, Donald L., et al) 
phy—Mesozoic 
California: Correlation and provenance of upper Mesozoic chert-rich 
conglomerate of California 
(Seiders, Victor M.) 7: 875 
Central America: The evolution of Middle America and the Gulf of Mex- 
ico-Caribbean Sea region during Mesozoic time 
(Anderson, Thomas H., ef al) 
paleogeography—Oligocene 
South Dakota: A paleopedological approach to the interpretation of ter- 
restrial sedimentary rocks; the mid-Tertiary fossil soils of Badlands 
National Park, South Dakota 
(Retallack, Greg J.) 
paleogeography—Paleozoic 
California: Correlation of metamorphosed Paleozoic strata of the south- 
eastern Mojave Desert region, California and Arizona 
(Stone, Paul, et al) 
paleogeography—Proterozoic 
Colorado: Early Proterozoic metasediments from north-central Colora- 
do; metamorphism, provenance, and tectonic setting 
(Condie, Kent C., et al) 
paleomagnetism see under geochronology 
paleomagnetism— Devonian 
New England: Paleomagnetism of the Lower Devonian Traveler Felsite 
and the Acadian Orogeny in the New England Ap 
(Spariosu, Dann J., et al) 


2: 253 


6: 730 


7: 823 


4: 437 


6: 791 


7: 907 


3: 313 


4: 459 


8: 941 


7: 823 


10: 1135 


10: 1215 


11: 1319 


Pakistan e phase equilibria 


Eocene 
Italy: Eocene magnetic stratigraphy at Gubbio, Italy, and its implications 
for Paleogene geochronology 
(Napoleone, Giovanni, et al) 
tism—Jurassic 
New York: Magnetic and gravity evidence for a subsurface connection 
between the Palisades Sill and the Ladentown basalts 
(Kodama, Kenneth P.) 
tism— Miocene 
Washington: Stratigraphy and petrogenesis of the Grande Ronde Basalt 
from the deep canyon country of Washington, Oregon, and Idaho 
(Reidel, S. P.) 4: 519 
tism—Ordovician 
Delaware: A paleomagnetic study of Piedmont metamorphic rocks in 
northern Delaware 
(Brown, Peter M., et al) 
paleomagnetism—-Pleistocene 
Wisconsin: Pre-Wisconsinan glacial stratigraphy, chronology, and paleo- 
magnetics of west-central Wisconsin 
(Baker, Robert W., et al) 
paleontology—concepts 
extinction: Bolides and biostratigraphy 
(McLaren, Digby J.) 
Paleosols see under diagenesis under sedimentary rocks 
paleotemperature see geologic thermometry under fluid inclusions 
Paleozoic see alsoPermian; see also undergeochronology under Washington; 
see also under stratigraphy under California; Nevada 
paleozoogeography see biogeography 
Pennsylvania—geomorphology 
fluvial features: Geological controls on the topological properties of some 
trellis channel networks 
(Abrahams, Athol D., et al) 
Pennsylvania—stratigraphy 
Devonian: Facies, topography, and sedimentary processes in the Catskill 
Sea (Devonian), New York and Pennsylvania 
(Woodrow, Donald L., et al) 4: 459 
Pennsylvanian see also understratigraphy under Kentucky; North America; 
United States 
Pennsylvanian—stratigraphy 
chronostratigraphy: The Morrowan-Atokan (Pennsylvanian) boundary 
problem 
(Sutherland, Patrick K., et al) 
Permian—stratigraphy 
paleoecology: Bolides and biostratigraphy 
(McLaren, Digby J.) 
Permian—structural geology 
tectonics: Sedimentological and structural evolution of the Arabian conti- 
nental margin in the Musandam Mountains and Dibba Zone, United 
Arab Emirates 
(Searle, M. P., et al) 
Phanerozoic see also Permian 
Phanerozoic—stratigraphy 
biostratigraphy: Bolides and biostratigraphy 
(McLaren, Digby J.) 
phase work silicates 
experimental studies: On the mechanisms and kinetics of oxygen isotope 
exchange in quartz and feldspars at elevated temperatures and pres- 
sures 
(Matthews, Alan, et al) 
phase equilibria—metamorphic rocks 
P-T conditions: Pre-Cretaceous crystalline rocks of the western Chugach 
Mountains, Alaska; nature of the basement of the Jurassic Peninsular 
terrane 
(Pavlis, Terry L.) 
phase equilibria—mineral assemblages 
CaO-MgO-SiO2-H70-CO>: The Notch Peak contact metamorphic aureole, 
Utah; petrology of the Big Horse Limestone Member of the Orr For- 
mation 
(Hover Granath, V. C., et al) 


2: 181 


1: 151 


7: 815 


12: 1442 


3: 313 


1: 80 


4: 543 


3: 313 


12: 1381 


3: 313 


3: 396 


11: 1329 


7: 889 
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phase equilibria e sedimentary structures 


P-T conditions: Petrology of the Chunky Gal Mountain mafic-ultramafic 
complex, North Carolina 
(McElthaney, M. Stuart, et al) 

physical geography see geomorphology 
planetology see also Mars; Moon 
Plantae see also algal flora; Protista 
plate tectonics see also under tectonophysics under Alaska; Andes; Cali- 
fornia; Caribbean region; Central America; Iran; Mexico; New Zealand; 

Pacific Ocean; Pacific region; Southwestern U.S.; Wyoming 

Pleistocene see also under stratigraphy under Great Lakes region; New 

York; Wisconsin 

Pliocene see also under geochronology under Oregon 

plutons see under intrusions 

Proterozoic see also undergeochronology under New Mexico; see also under 
stratigraphy under Idaho; Utah; Wyoming 

Protista—Silicoflagellata 

Cenozoic: Disconformities and paleoceanography in the Southeast Indian 
Ocean during the past 5.4 million years 
(Osborn, Noel L., et al) 

Protozoa see Protista 

pyroclastics see under igneous rocks 
Quaternary see also under stratigraphy under Nebraska; Pacific Ocean 
radioactive dating see absolute age 

radiocarbon dating see absolute age 

radiolarians—biostratigraphy 

Carboniferous: Stratigraphy of upper Paleozoic volcanic rocks and re- 
gional unconformities in part of the northern Sierra terrane, California 
(Harwood, David S.) 3: 413 

Miocene: Paleoceanographic implications of Miocene deep-sea hiatuses 
(Keller, Gerta, et al) 5: 590 

rare earths see also neodymium 
rare earths—abundance 

basalts: Stratigraphy and petrogenesis of the Grande Ronde Basalt from 
the deep canyon country of Washington, Oregon, and Idaho 
(Reidel, S. P.) 

biotite granite: Tin granites of Seward Peninsula, Alaska 
(Hudson, Travis, et al) 6: 768 

inclusions: Pre-Keweenawan anorthosite inclusions in the Keweenawan 
Beaver Bay and Duluth complexes, northeastern Minnesota 
(Morrison, D. A., et al) z 

rare earths—geochemistry 

basalts: Late Miocene and early Pliocene basaltic rocks and their im- 
plications for crustal structure, northeastern California and south- 
central Oregon 

(McKee, Edwin H., et al) 2: 292 

trace elements: Early Proterozoic metasediments from north-central 
Colorado; metamorphism, provenance, and tectonic setting 
(Condic. Kent C., et al) 10: 1215 

volcanic rocks: Petrology, chemistry, and isotopic composition of subma- 
rine volcanoes in the southern Mariana Arc 
(Dixon, T. H., et al) 10: 1159 
regional geology see areal geology under the appropriate area term 
remote sensing see also under geophysical surveys under automatic data 
processing; Columbia Plateau 
remote sensing—automatic data processing 
digital simulation: Digitally processed topographic data for regional tec- 
tonic evaluations 
(Schowengerdt, Robert A., et al) 
rift zones see under systems under faults 
rivers see under fluvial features under geomorphology 
Rocky Mountains see also the individual states and provinces 
Sahara see also the individual countries 
sandstone see also under clastic rocks under sedimentary rocks 
sea-floor spreading see also continental drift; see also under tectonophysics 
under Atlantic Occan 
sedimentary petrology—classification 

bentonite: Misuse of the term “bentonite” for ash beds of Devonian age 
in the Appalachiar Basin; discussion and reply 
(Huff, Warren D., et al) 


7: 855 


11: 1345 


4: 519 
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4: 549 


5: 681 
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sedimentary rocks see also sedimentary structures; sedimentation; sedi- 
ments 
sedimentary rocks—carbonate rocks 
lithofacies: Sedimentological and structural evolution of the Arabian con- 
tinental margin in the Musandam Mountains and Dibba Zone, United 
Arab Emirates 
(Searle, M. P., et al) 
sedimentary rocks—chemically precipitated rocks 
iron formations: Origin of Precambrian iron-formations in the Lake Su- 
perior region 
(Lougheed, Milford S.) 
sedimentary rocks—clastic rocks 
arenite: Porosity reduction by pressure solution; a theoretical model for 
quartz arenites 
(Angevine, C. L., et al) 10: 1129 
bentonite: Misuse of the term “bentonite” for ash beds of Devonian age 
in the Appalachian Basin; discussion and reply 
(Huff, Warren D., et al) 5: 681 
conglomerate: Correlation and provenance of upper Mesozoic chert-rich 
conglomerate of California 
(Seiders, Victor M.) 7: 875 
diamictite: Evidence for two pulses of glaciation during the late Protero- 
zoic in northern Utah and southeastern Idaho 
(Crittenden, Max D., Jr., et al) 4: 437 
sandstone: Modal composition and detrital clinopyroxene geochemistry 
of lithic sandstones from the New England fold belt (East Australia); 
a Paleozoic forearc terrane 
(Cawood, Peter A.) 10: 1199 
— Origin of the Torlesse terrane and coeval rocks, South Island, New 
Zealand 
(MacKinnon, Thomas C.) 8: 967 
— Provenance of North American Phanerozoic sandstones in relation 
to tectonic setting 
(Dickinson, William R., et al) 2: 292 
— Reconnaissance geology of Amlia Island, Aleutian Islands, Alaska 
(McLean, Hugh, et al) 8: 1020 


sedimentary rocks—diagenesis 
Paleosols: A paleopedological approach to the interpretation of terrestrial 
sedimentary rocks; the mid-Tertiary fossil soils of Badlands National 
Park, South Dakota 
(Retallack, Greg J.) 


sedimentary rocks—environmental analysis 
marine environment: Facies, topography, and sedimentary processes in 
the Catskill Sea (Devonian), New York and Pennsylvania 
(Woodrow, Donald L., et al) 4: 459 
— The practicality of vertical cephalopod shells as paleobathymetric 
markers 
(Crick, Rex E.) 


sedimentary rocks—lithofacies 
models: A model for carbonate to terrigenous clastic sequences 
(Walker, Kenneth R., et al) 


sedimentary rocks—lithostratigraphy 

Pennsylvanian: The Morrowan-Atokan (Pennsylvanian) boundary prob- 
lem 

(Sutherland, Patrick K., et al) 


sedimentary rocks—organic residues 
bituminous coal: Coal metamorphism in the upper portion of the Pennsyl- 
vanian Sturgis Formation in western Kentucky 
(Hower, James C., et al) 12: 1475 
— Petrography of the Paradise (No. 12), Baker (No. 13), and Coiltown 
(No. 14) coals of the lower portion of the Sturgis Formation (Pennsyl- 
vanian) in western Kentucky 
(Trinkle, Eric J., et al) 


sedimentary structures see ai sedimentary rocks; sediments 


sedimentary structures—classification 


furrows: Classification of sedimentary furrows and a model for furrow 
initiation and evolution 
(Flood, Roger D.) 


12: 1381 


3: 325 


7: 823 


9: 1109 


6: 700 


4: 543 


12: 1466 


5: 630 
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sedimentary structu tal analysis 
shelf environment: Origin of Precambrian iron-formations in the Lake 
Superior region 
(Lougheed, Milford S.) 
sedimentary structures—planar bedding structures 
cross-stratification: Hummocky stratification; significance of its variable 
bedding sequences; discussion and reply 
(Walker, Roger G., et al) 10: 1245 
stratification: Large-scale bed configurations (macroforms), Platte River 
basin, Colorado and Nebraska; primary structures and formative pro- 
cesses 
(Crowley, K. D.) 
sedimentary structures—soft sediment deformation 
clastic dikes: Clastic dikes swarms and the structural evolution of the 
foreland fold and thrust belt of the Southern Andes 
(Winslow, Margaret A.) 9: 1073 
olistostromes: Flow melanges; numerical modeling and geologic con- 
straints on their origin in the Franciscan subduction complex, Cali- 
fornia; discussion and reply 
(Murphy, John M., et al) 


3: 325 


1: 117 


10: 1241 


tectonic controls: Geology, structure, and tectonics of the Pajarito fault 
zone in the Espanola Basin of the Rio Grande Rift, New Mexico 
(Golombek, Matthew P.) 2: 192 
— Origin of the Torlesse terrane and coeval rocks, South Island, New 
Zealand 
(MacKinnon, Thomas C.) 8: 967 
— Post-middle Miocene accretion of Franciscan rocks, northwestern 
California; discussion and reply 
(Miller, S. G., et al) 8: 1028 
— Sedimentological and structural evolution of the Arabian continental 
margin in the Musandam Mountains and Dibba Zone, United Arab 
Emirates 
(Searle, M. P., et al) 12: 1381 
— Stratigraphy and depositional setting of the Proterozoic Snowy Pass 
Supergroup, southeastern Wyoming; record of an early Proterozoic 
atlantic-type cratonic margin 
(Karlstrom, Karl E., et al) 
sedimentation—deposition 
models: A model for carbonate to terrigenous clastic sequences 
(Walker, Kenneth R., et al) 
sedimentati envir t 
glacial environment: Evidence for two pulses of glaciation during the late 
Proterozoic in northern Utah and southeastern Idaho 
(Crittenden, Max D., Jr., et al) 4: 437 
— Pre-Wisconsinan glacial stratigraphy, chronology, and paleomagnet- 
ics of west-central Wisconsin 
(Baker, Robert W., et al) 12: 1442 
marine environment: The practicality of vertical cephalopod shells as 
paleobathymetric markers 
(Crick, Rex E.) 9: 1109 
shelf environment: Origin of Precambrian iron-formations in the Lake 
Superior region 
(Lougheed, Milford S.) 
sedimentation— processes 
deep-sea sedimentation: Classification of sedimentary furrows and a mod- 
el for furrow initiation and evolution 
(Flood, Roger D.) 5: 630 
— Paleoceanographic implications of Miocene deep-sea hiatuses 
(Keller, Gerta, et al) 5: 590 
glacial sedimentation: Glacial characteristics of a Pleistocene ice lobe in 
east-central Minnesota 
(Chernicoff, Stanley E.) 12: 1401 
— Late Woodfordian and Greatlakean history of the Green Bay Lobe, 
Wisconsin; discussion and reply 
(Black, Robert F., et al) 7: 936 
glaciofluvial sedimentation: Alluvial history of the Porcupine River, Alas- 
ka; role of glacial-lake overflow from Northwest Canada 
(Thorson, Robert M., et al) 


1257 


6: 700 


3: 325 


5: 576 


sedimentary structures e sediments 


marine sedimentation: Facies, topography, and sedimentary processes in 
the Catskill Sea (Devonian), New York anc Pennsylvania 
(Woodrow, Donald L., et al) 4: 459 
— Sedimentation processes in the Northwest Pacific Basin revealed by 
echo-character mapping studies 
(Damuth, John E., et al) 
sedimentation—provenance 
clay mineralogy: Sources and dispersal patterns of clay minerals in sur- 
face sediments from the continental-shelf -rras off Alaska 
(Naidu, A. S., et al) 7: 841 
conglomerate: Correlation and provenance of upper Mesozoic chert-rich 
conglomerate of California 
(Seiders, Victor M.) 7: 875 
deep-sea sedimentation: Tectonic and geologic implications of the Zodiac 
Fan, Aleutian abyssal plain, Northeast Pacific 
(Stevenson, Andrew J., et al) 2: 259 
mud: Composition and origin of the inorganic fraction of southern New 
Jersey coastal mud deposits 
(Kelley, Joseph T.) 
sandstone: Modal composition and detrital clinopyroxene geochemistry 
of lithic sandstones from the New England fold belt (East Australia); 
a Paleozoic forearc terrane 
(Cawood, Peter A.) 10: 1199 
— Provenance of North American Phanerozoic sandstones in relation 
to tectonic setting 
(Dickinson, William R., et al) 2: 222 
till: Rb-Sr provenance dates of feldspar in glacial deposits of the Wiscon- 
sin Range, Transantarctic Mountains 
(Faure, G., et al) 
sedimentation—-sedimentation rates 
deep-sea sedimentation: Geologic evolution of Hess Rise, central North 
Pacific Ocean 
(Vallier, Tracy L., et al) 11: 1289 
marine sedimentation: Late Quaternary marine stratigraphy southeast of 
New Zealand 


3: 381 


6: 689 


11: 1275 


(Griggs, Gary B., et al) 6: 791 
sedimentation—transport 
stream transport: Entrainment of gravel from naturally sorted riverbed 
material 
(Andrews, E. D.) 10: 1225 


— Large-scale bed configurations (macroforms), Platte River basin, 
Colorado and Nebraska; primary structures and formative processes 
(Crowley, K. D.) 1: 117 

— Paleohydraulic reconstruction of flash-flood peaks from boulder 
deposits in the Colorado Front Range 
(Costa, John E.) 8: 986 

wind transport: Eolian deposition in the Northeast Pacific Ocean; Ceno- 
zoic history of atmospheric circulation 


(Janecek, Thomas R.., et al) 6: 730 
— Storm-controlled oblique dunes of the Oregon coast 
(Hunter, Ralph E., et al) 12: 1450 


sediments see also sedimentary rocks; sedimentary structures; sedimenta- 
tion 
sediments—clastic sediments 
boulders: Paleohydraulic reconstruction of flash-flood peaks from boul- 
der deposits in the Colorado Front Range 
(Costa, John E.) 8: 986 
distribution: Asymmetrical distribution of Quaternary alluvial fills, 
Pumpkin Creek drainage basin, western Nebraska 
(Diffendal, R. F., Jr., et al) 6: 720 
mud: Composition and origin of the inorganic fraction of southern New 
Jersey coastal mud deposits 
(Kelley, Joseph T.) 6: 689 
till: Glacial characteristics of a Pleistocene ice lobe in east-central Min- 
nesota 
(Chernicoff, Stanley E.) 12: 1401 
— Late Woodfordian and Greatlakean history of the Green Bay Lobe, 
Wisconsin; discussion and reply 


(Black, Robert F., et al.) 7: 936 
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— Rb-Sr provenance dates of feldspar in glacial deposits of the Wiscon- 
Transantarctic Mountains 
(Faure, G., et al) 11: 1275 
— Till stratigraphy in the St. Lawrence Valley near Malone, New York; 
revised glacial history and stratigraphic nomenclature 
(Clark, Peter, et al) 
sediments—lithostratigraphy 
Pleistocene: Pre-Wisconsinan glacial stratigraphy, chronology, and paleo- 
magnetics of west-central Wisconsin 
(Baker, Robert W., et al) 
unconformities: 
lantic Coastal Plain sediments at Smith Point, Virginia 
(Dysart, P. S., et al) 
sediments—marine sediments 
clay mineralogy: Sources and dispersal patterns of clay minerals in sur- 
face sediments from the continental-shelf areas off Alaska 
(Naidu, A. S., et al) 7: 841 
composition: The Walvis Ridge transect, Deep Sea Drilling Project Leg 
74; the geologic evolution of an oceanic plateau in the South Atlantic 
Ocean 


11: 1308 


(Moore, Theodore C., Jr., et al) : 907 
distribution: Paleoceanographic implications of Miocene lessen hia- 

tuses 

(Keller, Gerta, et al) 5: 590 

— Sedimentation processes in the Northwest Pacific Basin revealed by 
echo-character mapping studies 
(Damuth, John E., et al) 3: 381 

lithostratigraphy: Late Quaternary marine stratigraphy southeast of New 
Zealand 
(Griggs, Gary B., et al) 6: 791 

provenance: Eolian deposition in the Northeast Pacific Ocean; Cenozoic 
history of atmospheric circulation 
(Janecek, Thomas R., et al) " 

— Two Cretaceous volcanic episodes in the western Pacific Ocean 
(Rea, David K., et al) 

seismic surveys see under geophysical surveys under New Hampshire; New 

Mexico; New York; Pacific Ocean; Vermont; Virginia 

shore features see under geomorphology 

sills see under intrusions 

slope stability see also geomorphology; see also under engineering geology 

under Ohio 

South Africa—petrology 

metamorphic rocks: Pseudotachylite from the Vredefort Ring, South 
Africa, and the origins of some lunar breccias 
(Schwarzman, Elisabeth C., et al) 

South America see also Andes; Chile 

South Dakota—hydrogeology 

ground water: Process and rate of dedolomitization; mass transfer and 
14C dating in a regional carbonate aquifer 
(Back, William, et al) 

South Dak: 

Oligocene: A paleopedological approach to the interpretation of terrestri- 
al sedimentary rocks; the mid-Tertiary fossil soils of Badlands National 
Park, South Dakota 
(Retallack, Greg J.) 7: 823 

Southern Hemisphere see also Africa; Antarctica; Atlantic Ocean; Indian 

Ocean; Pacific Ocean 

Southern U.S. see also Kentucky 
Southwestern U.S. see also Arizona; New Mexico; Texas 
Southwestern U.S.—tectonophysics 

plate tectonics: Paleoconvergence rates determined from K O/SiO, 
ratios in magmatic rocks and their application to Cretaceous and Terti- 
ary tectonic patterns in southwestern North America; discussion 
(Glazner, Allen F.) 8: 1032 

Springs see also ground water 
stratigraphy—classification 

Pennsylvanian: The Morrowan-Atokan (Pennsylvanian) boundary prob- 
lem 


(Sutherland, Patrick K., et al) 4: 543 


7: 926 


12: 1415 
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Sr-87/Sr-86: Late Miocene and early Pliocene basaltic rocks and their 
implications for crustal structure, northeastern California and South- 
central Oregon 
(McKee, Edwin H., et al) 2: 292 

— Nd and Sr isotopic study of crustal and mantle inclusions from the 
Sierra Nevada and implications for batholith petrogenesis 
(Domenick, Michael A., et al) 6: 713 

— Origin of bimodal volcanism, southern Basin and Range Province, 
west-central Arizona 
(Suneson, Neil H., et al) 8: 1005 

— Petrology, chemistry, and isotopic composition of submarine vol- 
canoes in the southern Mariana Azc 
(Dixon, T. H., et al) 10: 1159 

— Pre-Keweenawan anorthosite inclusions in the Keweenawan Beaver 
Bay and Duluth complexes, northeastern Minnesota 


(Morrison, D. A., et al) 2: 206 
structural analysis see also folds 
structural analysis—folds 
polyphase processes: Adirondack Highlands-Northwest Lowlands 


“boundary”; a multiply folded intrusive contact with fold-associated 
mylonitization 
(Wiener, Richard W.) 
structural analysis—interpretation 
clastic dikes: Clastic dikes swarms and the structural evolution of the 
foreland fold and thrust belt of the Southern Andes 
(Winslow, Margaret A.) 9: 1073 
ophiolite: The ophiolitic North Fork terrane in the Salmon River region, 
central Klamath Mountains, California 
(Ando, Clifford J., et al) 2: 236 
petrofabrics: An evaluation of criteria to deduce the sense of movement 
in sheared rocks 
(Simpson, Carol, et al) 11: 1281 
— Cretaceous deformation in the western foothills of the Sierra Nevada, 
California 
(Bateman, Paul C., et al) 1: 30 
— Metamorphism and plutonism in the central part of the Okanogan 
Range, Washington 
(Menzer, Fred J., Jr.) 4: 471 
polyphase processes: Structural geology of the Pelona Schist and Vincent 
Thrust, San Gabriel Mountains, California 
(Jacobson, Carl E.) 6: 753 
— Structure of the accretionary complex of Barbados; I, Chalky Mount 
(Speed, R. C.) 1: 92 
structural geology—practice 
linesmanship: Linesmanship and the practice of linear geo-art; discussion 


9: 1081 


and reply 

(Wheeler, Russell L., et al) 
structural petrology see structural analysis 
tectonics see also faults; folds; orogeny; structural analysis; see also under 


structural geology under Andes; Appalachians; California; Chile; Neva- 
da; New Mexico; New York; Permian 


tectonics—concepts 
lineaments: Linesmanship and the practice of linear geo-art; discussion 
and reply 
(Wheeler, Russell L., et al) 
temperature see under metamorphism 
terraces see under fluvial features under geomorphology 
Tertiary see also under geochronology under Pakistan; see also under stratig- 
raphy under Pacific Ocean 


11: 1377 


11: 1377 


Texas—paleontology 
Mollusca: The practicality of vertical cephalopod shells as paleobathy- 
metric markers 
(Crick, Rex E.) 9: 1109 
Texas—petrology 


igneous rocks: Origin of the trachyte-quartz trachyte-peralkalic rhyolite 
suite of the Oligocene Paisano Volcano, Trans-Pecos Texas 


(Parker, Don F.) 5: 614 
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theoretical studies see under deformation 
thermal waters see also under hydrogeology under Idaho 
thrust faults see under displacements under faults 
trace elements see under geochemistry under Columbia Plateau; igneous 
rocks; intrusions; lava; rare earths 
Triassic see also under stratigraphy under New Zealand 
tritium see also deuterium; hydrogen 
Trucial Coast see United Arab Emirates 
unconformities see under lithostratigraphy under sediments 
underground water see ground water 
United Arab Emirates—stratigraphy 
Mesozoic: Sedimentological and structural evolution of the Arabian con- 
tinental margin in the Musandam Mountains and Dibba Zone, United 
Arab Emirates 
(Searle, M. P., et al) 12: 1381 
United States see also Alaska; Arizona; California; Colorado; Delaware; 
Hawaii; Idaho; K atucky; Maine; Midwest; Minnesota; Nebraska; Neva- 
da; New England; New Hampshire; New Jersey; New Mexico; New 
York; North Carolina; Ohio; Oregon; Pacific Coast; Pennsylvania; South 
Dakota; Southwestern U.S.; Texas; Utah; Vermont; Virginia; Washing- 
ton; Western U.S.; Wisconsin; Wyoming 
United States—economic geology 
mineral resources: Introduction; symposium on industrial minerals of the 
upper Midwest; discussion and reply 
(Norton, James J., et al) 
United States—stratigraphy 
Pennsylvanian: The Morrowan-Atokan (Pennsylvanian) boundary prob- 
lem 
(Sutherland, Patrick K., et al) 
Utah—petrology 
metamorphic rocks: The Notch Peak contact metamorphic aureole, Utah; 
petrology of the Big Horse Limestone Member of the Orr Formation 
(Hover Granath, V. C., et al) 7: 889 
Utah—stratigraphy 
Proterozoic: Evidence for two pulses of glaciation during the late Protero- 
zoic in northern Utah and southeastern Idaho 
(Crittenden, Max D., Jr., et al) 
Utah-—structural geology 
neotectonics: Implications of selected subsurface data on the structural 
form and evolution of some basins in the northern Basin and Range 
Province, Nevada and Utah 
(Anderson, R. Ernest, et al) 
Ver t—geophysical surveys 
seismic surveys: Adirondack-Appalachian crustal structure; the CO- 
CORP Northeast Traverse 
(Brown, L., et al) 


vertebrates see also mammals 


Virginia—geomorphology 
erosion features: Channel changes in badlands 
(Howard, Alan D., et al) 
Virginia—geophysical surveys 
seismic surveys: Seismic response of major regional unconformities in 
Atlantic Coastal Plain sediments at Smith Point, Virginia 
(Dysart, P. S., et al) 
Virginia—stratigraphy 
Eocene: Seismic response of major regional unconformities in Atlantic 
Coastal Plain sediments at Smith Point, Virginia 
(Dysart, P. S., et al) 
volcanic rocks see under igneous rocks 
volcanism see under volcanology 


volcanoes see under volcanology 


4: 547 


4: 543 


4: 437 


9: 1055 


10: 1173 


6: 739 


2: 305 


2: 305 
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volcanology—volcanism 
periodicity: Two Cretaceous volcanic episodes in the western Pacific 
Ocean 


(Rea, David K., et al) 
volcanology—volcanoes 
Kilauea: Stripping of Keanakakoi tephra on Kilauea Volcano, Hawaii 
(Malin, Michael C., et al) 10: 1148 
Washingt ngineering geology 
geologic hazards: Digitally processed topographic data for regionai tec- 
tonic evaluations 
(Schowengerdt, Robert A., et al) 
logy 


12: 1430 


4: 549 
Washington—geochrono 
Paleozoic: Late Paleozoic high-pressure metamorphic rocks in north- 
western Washington and southwestern British Columbia; the Vedder 
Complex 
(Armstrong, R. L., et al) 
Washington—petrology 
intrusions: Chemical mineralogic variations within four dikes of the Co- 
lumbia River Basalt Group, southeastern Columbia Plateau 
(Ross, M. E.) 9: 1117 
metamorphism: Metamorphism and plutonism in the central part of the 
Okanogan Range, Washington 
(Menzer, Fred J., Jr.) 
Washington—stratigraphy 
Miocene: Stratigraphy and petrogenesis of the Grande Ronde Basalt from 
the deep canyon country of Washington, Oregon, and Idaho 
(Reidel, S. P.) 
water see also ground water; hydrology 
weathering—rates 
rock glaciers: Computer simulation of rock-glacier development under 
viscous and pseudoplastic flow 
(Olyphant, Greg A.) 
West Indies see also Barbados; Dominican Republic 
Western Hemisphere see also Atlantic Ocean; Central America; North 
America; Pacific Ocean 
Western U.S. see also Alaska; California; Colorado; Hawaii; Idaho; Nevada; 
Oregon; Pacific Coast; Utah; Washington; Wyoming 
Western U.S.—geomorphology 
erosion features: Channel changes in badlands 
(Howard, Alan D., et al) 
Western U.S.—tectonophysics 
crust: Lead-isotopic compositions of diverse igneous rocks and ore 
deposits from southwestern New Mexico and their implications for 
early Proterozoic crustal evolution in the western United States 
(Stacey, John S., et al.) 1: 43 
Wisconsin—stratigraphy 
Pleistocene: Late Woodfordian and Greatlakean history of the Green Bay 
Lobe, Wisconsin; discussion and reply 
(Black, Robert F., et al) 7: 936 
— Pre-Wisconsinan glacial stratigraphy, chronology, and paleomagnet- 
ics of west-central Wisconsin 
(Baker, Robert W., et al) 
Wyoming—hydrogeology 
ground water: Process and rate of dedolomitization; mass transfer and 
14C dating in a regional carbonate aquifer 
(Back, William, et al) 
Wyoming—-stratigraphy 
Proterozoic: Stratigraphy and depositional setting of the Proterozoic 
Snowy Pass Supergroup, southeastern Wyoming; record of an early 
Proterozoic atlantic-type cratonic margin 
(Karlstrom, Karl E., et al) 
Wyoming—tectonophysics 
plate tectonics: Stratigraphy and depositional setting of the Proterozoic 
Snowy Pass Supergroup, southeastern Wyoming; record of an early 
Proterozoic atlantic-type cratonic margin 
(Karlstrom, Karl E., et al) 
xenoliths see under inclusions 


zoogeography see biogeography 
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